In the molecules of the title compounds, (2E)-1-(3-bromo-thiophen-2-yl)-3-(2-methoxyphenyl)prop-2-en-1-one, C 14 H 11 BrO 2 S, (I), which crystallizes in the space group P1 with four independent molecules in the asymmetric unit (Z 0 = 8), and (2E)-1-(3-bromothiophen-2-yl)-3-(3,4-dimethoxyphenyl)prop-2-en-1-one, C 15 H 13 BrO 3 S, (II), which crystallizes with Z 0 = 8 in the space group I2/a, the non-H atoms are nearly coplanar. The molecules of (I) pack with inversion symmetry stacked diagonally along the a-axis direction. Weak C-HÁ Á ÁBr intramolecular interactions in each of the four molecules in the asymmetric unit are observed. In (II), weak C-HÁ Á ÁO, bifurcated three-center intermolecular interactions forming dimers along with weak C-HÁ Á Á and -stacking interactions are observed, linking the molecules into sheets along [001] . A weak C-HÁ Á ÁBr intramolecular interaction is also present. There are no classical hydrogen bonds present in either structure.
Chemical context
Chalcones are known for their interesting pharmacological activities (Di Carlo et al., 1999) . A review on the bioactivities of chalcones has been published (Dimmock et al., 1999) . Chalcones and their heterocyclic analogs as potential antifungal chemotherapeutic agents have been reported (Opletalová & Sedivý, 1999) . Chalcones and flavonoids as antituberculosis agents are reported (Lin et al., 2002) . Also, chalcones are recognized material in the photonic industry because of their excellent blue-light transmittance and good crystallizability properties (Goto et al. 1991; Indira et al., 2002; Sarojini et al., 2006) . 2-Acetyl-3-bromothiophene is one of the well-known bio-active intermediates, and chalcones of 2-acetyl-3-bromothiophene exhibit promising anti-inflammatory, analgesic and antibacterial activities (Ashalatha, et al. 2009 ).
Here we report the crystal structures of two new chalcones, namely (2E)-1-(3-bromo-2-thiophen-2-yl)-3-(2-methoxyphenyl)prop-2-en-1-one, C 14 H 11 BrO 2 S, (I) (Fig. 1 ) and (2E)-1-(3-bromo-2-thiophen-2-yl)-3-(3,4-dimethoxyphenyl)prop-2-en-1-one, C 15 H 13 BrO 3 S, (II) (Fig. 2) . Compounds (I) and (II) are of the general type PC 3 H 2 OR and QC 3 H 2 OR where P represents the 2-methoxyphenyl unit in (I), Q represents the 3,4-dimethoxy unit in (II) and R the 3-bromo[thiophenyl unit in (I) and (II). The molecular constitutions of compounds (I) and (II) differ only in the number of the methoxyphenyl substi- ISSN 2056-9890 tuents, whereby (I) contains only one, P unit, at an ortho position, and (II) contains two, Q, units at the meta and para positions of the phenyl ring.
Structural commentary
The structure of C 14 H 11 BrO 2 S, (I), has triclinic (P1) symmetry, while in (II), C 15 H 13 BrO 3 S, it crystallizes in the monoclinic, I2/ a space group. In (I), four independent molecules (A, B, C, D) crystallize in the asymmetric unit (Z 0 = 8) ( Fig. 1 ), while only one molecule (Z 0 = 8) is present in (II) (Fig. 2) . A search for possible additional crystallographic symmetry or pseudosymmetry in compound (II) (Spek, 2009 ) produced none, while in compound (I) there was indication of the possibility of either P1 symmetry with the a-axis halved or the presence of C2/c symmetry. Structural solution of the structure in the C2/c space group after transforming the axes in PLATON gave a negative result, confirming the (P1) symmetry assignment. Refinement of the structure with two independent molecules in the asymmetry unit rather than four also gave a negative result, even though the coordinates for the A/B and C/D pairs of molecules are related by translation of 0.5 along the a axis, displaying pseudo symmetry which gave B alerts in checkCIF even after many cycles of refinement.
966 Naik et al. The molecular structure of title compound (I), C 14 H 11 BrO 2 S, showing the atom-labelling scheme with 30% probability displacement ellipsoids.
Figure 2
The molecular structure of title compound (II), C 15 H 13 BrO 3 S, showing the atom-labelling scheme with 30% probability displacement ellipsoids.
In the molecular structures of both compounds, (I) and (II), the non-H atoms are almost coplanar, as shown by their relevant torsional and dihedral angles (Table 1) . In (I), the mean plane of the keto group is twisted slightly out of plane with that of the thiophene ring in the range of 3-4 and with torsion angles in the range of [174] [175] [176] in each of the four molecules (Table 1) . The dihedral angle between the mean planes of the phenyl and thiophene rings are in the range of [10] [11] . In (II), the mean plane of the keto group is twisted slightly out of plane with that of the thiophene ring by 0.9 (9) , with a torsion angle of À178. 2 (6) , and a dihedral angle between the mean planes of the phenyl and thiophene rings of 8.4 (2) . In both compounds, bond lengths and angles are in normal ranges (Allen et al., 2002) .
Supramolecular features
The presence of weak C-HÁ Á ÁBr intramolecular bonds (Table 2 ) and absence of any direction-specific weak intermolecular interactions in (I) in contrast to the presence of a variety of weak C-HÁ Á ÁO, C-HÁ Á Á and -intermolecular interactions in (II) ( Table 3) is suggestive of this type of support in describing the slight differences in planarity of the molecules that is observed between the two compounds. The molecules in (I) pack in zigzag layers in (010) (Fig. 3) . Within the asymmetric unit, short O-S intermolecular contacts aligned between each molecule pair [S1DÁ Á ÁO2A = 3.14 (1), O2CÁ Á ÁS1A = 3.13 (5), S1CÁ Á ÁO2B = 3.13 (8), O2DÁ Á ÁS1B = 3.14 (1) Å ] are also observed (Fig. 4) . In (II), weak C5-H5Á Á ÁO2 and C5-H5Á Á ÁO3 interactions display bifurcated three-center character, forming dimers in layers along [001] (Fig. 5) . Additionally, -stacking interactions occur between the thiophene (S/C2-C5) and phenyl rings (C8-C13) with a ring centroid separation of 3.840 (3)Å , and a shortest Table 1 Selected torsional and dihedral angles ( ) for compounds (I), (II), (III), (IV) and (V).
Dihedral 1 represents the dihedral angle between the mean planes of the phenyl and thiophene rings, Dihedral 2 represents the dihedral angle between the mean planes of the thiophene ring and the keto unit, and Dihedral 3 represents the dihedral angle between the mean planes of the phenyl ring and the keto unit.
11.3 (6) 10.9 (6) 11.3 (6) 11.1 (1) 8.4 (2) 4.9 (7) 12.2 (4) 19.5 (7) 7.1 (8) Dihedral 2 4.1 (4) 3.4 (9) 3.0 (3) 3.3 (2) 0.9 (9) 2.8 (2) 5.1 (1) 18.6 (3) 4.0 (9) Dihedral 3 7.4 (3) 7.7 (5) 7.3 (1) 7.6 (6) 9.1 (1) 3.8 (2) 9.8 (9) 10.2 (0) 3.8 (7)
Table 2 Hydrogen-bond geometry (Å , ) for (I). 
prop-2-en-1-one types of compounds similar to the title compounds in this study and will be referred to as (III) (2E)-1-(3-bromothien-2-yl)-3-phenylprop-2-en-1-one (Butcher et al., 2007d) , (IV) (2E)-1-(3-bromo-2-thiophen-2-yl)-3-(4-methoxyphenyl)prop-2-en-1-one (Harrison et al., 2006) and for structural comparisons (Fig. 6 ).
The crystal structures of some other related chalcones, viz., (2E)-1-(3-bromo-2-thiophen-2-yl)-3-(4-methoxy-2,3,6-trimethylphenyl)prop-2-en-1-one (Yathirajan et al., 2006a) , (2E)-1-(3-bromo-2-thiophen-2-yl)-3-(4,5-dimethoxy-2-nitrophenyl)prop-2-en-1-one (Yathirajan et al., 2006b) A view of the asymmetric unit in (I), with dashed lines showing short OÁ Á ÁS intermolecular contacts between each molecule pair [S1DÁ Á ÁO2A = 3.14 (1), O2CÁ Á ÁS1A = 3.13 (5), S1CÁ Á ÁO2B = 3.13 (8), O2DÁ Á ÁS1B = 3.14 (1) Å ]. Table 3 Hydrogen-bond geometry (Å , ) for (II). 
Figure 5
The molecular packing for compound (II), viewed along the a axis. bromo-2-thienyl)-3-(2,5-dimethoxyphenyl)prop-2-en-1-one (Yathirajan et al., 2006c) , 1-(3-bromo-2-thienyl)-3-[4-(dimethylamino)phenyl]prop-2-en-1-one (Butcher et al., 2007a) , 1-(3-bromo-2-thienyl)-3-(4-butoxyphenyl)prop-2-en-1-one (Butcher et al., 2007b) and 1-(3-bromo-2-thienyl)-3-(6-methoxy-2-naphthyl)prop-2-en-1-one (Butcher et al., 2007c) have also been reported. Compound (IV) is structurally similar to (I) with the only difference occurring in the P unit with the methoxy group now in the para position on the phenyl ring. Compound (V) is structurally similar to (II) with the Q unit now containing the two methoxy groups at the ortho and meta positions of the phenyl ring, Compound (III), which crystallized with two independent molecules in the asymmetric unit, is structurally similar to both (I) and (II) except with no methoxy groups on the phenyl ring. The R units are structurally identical in all five compounds described here.
A comparison of the supramolecular features of the title compounds (Table 4) suggests that the presence or absence of direction-specific weak intermolecular interactions plays a role in their influence on the small differences in planarity observed and supported by similar types of interactions in closely related compounds. No classical hydrogen bonds are observed in any of the five compounds. All five compounds do display a similar weak C-HÁ Á ÁBr intramolecular interaction. In (I) and (III) only weak C-HÁ Á Á intermolecular interactions are observed, while in (IV) only weak C-HÁ Á ÁO intermolecular interactions are present.
In (II), the weak C5-H5Á Á ÁO2 and C5-H5Á Á ÁO3 interactions display bifurcated three-center character, forming dimers in layers along [001] . Additionally, C-HÁ Á Á andstacking interactions (Table 4) are observed, which help pack the molecules into a two-dimensional network (Fig. 4) . In (V), weak C-HÁ Á ÁO also form bifurcated three-center character in a similar fashion to (II).
Synthesis and crystallization
For crystals (I) and (II), the following procedure was used. A solution of 3-bromo-2-acetylthiophene (2.05 g, 0.01 mol) in Table 4 Hydrogen bonds and short intermolecular contacts (Å , ) for compounds (I), (II), (III), (IV) and (V).
Cg2(I) represents the centroid of the ring C2A-C7A, Cg4(I) represents the centroid of the ring C2B-C7B, Cg6(I) represents the centroid of the ring C2C-C7C, Cg8(I) represents the centroid of the ring C2D-C7D, Cg1(II) represents the centroid of the ring S1/C2-C5, Cg1(III) represents the centroid of the ring S1A/C1A-C4A, Cg2(III) represents the centroid of the ring C8A-C13A, Cg3(III) represents the centroid of the ring S1B/C1B-C4B. Symmetry codes:
Figure 6 Compounds (III), (IV) and (V).
methanol (20 ml) was mixed with 2-methoxybenzaldehyde (1.36 g, 0.01 mol) for crystal (I) and 3,4-dimethoxybenzaldehyde (1.66 g, 0.01 mol) for crystal (II) in methanol (20 ml) in the presence of NaOH (5 ml, 30%) at 283 K. After stirring for four h, the contents of the flask were poured into ice-cold water (250 ml). The resulting crude solid was collected by filtration and dried in a hot-air oven at 323 K. A supersaturated solution was obtained by dissolving the sample in acetone at ambient temperature. The prepared solution was filtered, warmed slightly and allowed to evaporate slowly at room temperature. After several days X-ray quality crystals were obtained by the slow the evaporation technique, m.p.: 367 K for (I) and 405 K for (II).
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 5 . In both (I) and (II), all H atoms were located in difference maps. The H atoms bonded to C atoms were then treated as riding atoms in geometrically idealized positions with C-H distances 0.95 Å (aromatic and hetero-aromatic) or 0.98 Å (CH 3 ) and with U iso (H) = kU eq (C), where k = 1.5 for the methyl groups, which were permitted to rotate but not to tilt, and 1.2 for all other H atoms bonded to C atoms. The maximum residual electron density peaks of 1.17 and À0. 
Geometric parameters (Å, º)
Br1C-C12C 1.880 (5) Br1A-C12A 1.905 (5) S1C-C11C 1.721 (5) S1A-C11A 1.722 (4) S1C-C14C 1.710 (5) S1A-C14A 1.705 (5) O1C-C1C
1.431 (6) O1A-C1A 1.430 (6) O1C-C2C
1.348 (6) O1A-C2A 1.334 (6) O2C-C10C
1.223 (6) O2A-C10A 1.226 (6) C1C-H1CA 0.9800 C1A-H1AA 0.9800 C1C-H1CB 0.9800 C1A-H1AB 0.9800 C1C-H1CC 0.9800 C1A-H1AC 0.9800 C2C-C3C
1.393 (7) C2A-C3A 1.395 (6) C2C-C7C
1.418 (6) C2A-C7A 1.420 (6) C3C-H3C 0.9500 C3A-H3A 0.9500 C3C-C4C 1.371 (7) C3A-C4A 1.378 (7) C5B-C6B 1.387 (7) C6D-H6D 0.9500 C6B-H6B 0.9500 C6D-C7D
1.401 (7) C6B-C7B 1.400 (7) C7D-C8D
1.458 (6) C7B-C8B 1.449 (6) C8D-H8D 0.9500 C8B-H8B 0.9500 C8D-C9D
1.319 (6) C8B-C9B 1.325 (6) C9D-H9D 0.9500 C9B-H9B 0.9500 C9D-C10D
1.479 (6) C9B-C10B 1.477 (6) C10D-C11D
1.484 (6) C10B-C11B 1.478 (6) C11D-C12D
1.372 (7) C11B-C12B 1.368 (7) C12D-C13D
1.419 (7) C12B-C13B 1.429 (7) C13D-H13D 0.9500 C13B-H13B 0.9500 C13D-C14D 122.1 (4) O2B-C10B-C9B 121.9 (5) O2D-C10D-C11D 117.5 (4) O2B-C10B-C11B 118.1 (4) C9D-C10D-C11D 120.3 (4) C9B-C10B-C11B 120.0 (4) C10D-C11D-S1D
113.3 (3) C10B-C11B-S1B 113.0 (4) C12D-C11D-S1D 109.7 (4) C12B-C11B-S1B 109.7 (4) C12D-C11D-C10D 137.0 (5) C12B-C11B-C10B 137.3 (5) C11D-C12D-Br1D 127.0 (4) C11B-C12B-Br1B 127.1 (4) C11D-C12D-C13D 113.9 (5) C11B-C12B-C13B 114.3 (5) C13D-C12D-Br1D 119.0 (4) C13B-C12B-Br1B 118.6 (4) C12D-C13D-H13D
124.3 C12B-C13B-H13B 124.5 C14D-C13D-C12D 111.4 (5) C14B-C13B-C12B 111.0 (5) C14D-C13D-H13D
124.3 C14B-C13B-H13B 124.5 S1D-C14D-H14D 123.5 S1B-C14B-H14B 123.9 C13D-C14D-S1D 113.0 (4) C13B-C14B-S1B 112.2 (4) C13D-C14D-H14D 123.5 C13B-C14B-H14B 123.9 (5) 
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